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(54) Method and device for detecting the loss-of-signal condition at the input of a transmission 
line interface 



(57) A method ot detecting the loss-of-signal (LOS) 
condition at the input of a transmission line interface 
when the input signal is coded. The input signal decod- 
ing includes an additional procedure allowing the detec- 
tion of loss-of-signal condition. Since the pseudo-ran- 



dom sequence of the input signal transitions includes 
sequences of code violations, the additional procedure, 
over a certain threshold error rate, corresponding to a 
number of code violations in a unit of time, detects the 
loss-of-signal (LOS) condition. 
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Description 

[0001] The present invention relates to a method and 
device for detecting the loss-of-signal condition at the 
input of a transmission line interface, said input signal 
being a coded one and comprising pseudo-random se- 
quences of signal transitions. 

[0002] In on-line transmission systems, the hardware 
line interface unit (LIU) receiving signals from the lines 
(cable-type) can be too sensible and can locally regen- 
erate a signal even in the absence of useful signal tran- 
sitions on the line, especially when the signal on the line 
becomes too low, under a given threshold, or in the ab- 
sence of signal because of, e.g., a break of the cable, 
since the high input sensitivity leads to an erroneous in- 
terpretation of the line and apparatus noise levels as 
useful signal, thus regenerating the input signal as a se- 
quence of pseudo-random transitions. 
[0003] Under these conditions, the detection of loss 
of input digital signal (LOS), which is normally present, 
becomes unreliable and LIU regenerates an erroneous 
signal mixed with noise. 

[0004] In order to overcome this problem, various 
hardware arrangements, based on an input circuit which 
detects the signal level followed by a signal muting 
stage, are already known. 

[0005] Normally, said additional circuit is bulky, ex- 
pensive and further requires to redesign and replace the 
entire input printed circuit board (PCB) containing the 
line interface LIU for all the apparatuses already in- 
stalled, should them be not provided with said function, 
and it was necessary to connect it afterwards. 
[0006] Therefore, it is an object of the present inven- 
tion to overcome the aforesaid drawbacks and to pro- 
vide a method and device for detecting the loss-of-signal 
LOS condition at the input of a transmission line inter- 
face consisting in a very simple additional procedure to 
be inserted, during the decoding step, into the line inter- 
face when the input signal is coded. In fact, the decoder 
itself can be used as a loss-of-signal condition detector, 
since the pseudo random sequence of input signal tran- 
sitions includes code violation sequences. The addition- 
al procedure over a certain threshold error rate, corre- 
sponding to a number of code violations per unit of time, 
detects the loss-of-signal, LOS, condition. 
[0007] In order to achieve these objects, the present 
invention provides a method and device for detecting 
the loss-of-signal (LOS) condition at the input of a trans- 
mission line interface as best described below and 
claimed in the following claims, which are an integral 
part of the present description. 

[0008] The method according to the invention has the 
basic advantage that it can be carried out by means of 
a software routine which can be easily inserted in all the 
already installed apparatuses having no hardware ar- 
rangements installed yet, instead of replacing the entire 
card. In fact it suffices to reprogram the program storage 
in any manner known per se. 



[0009] Further objects and advantages of the present 
invention shall result in being clear from the following 
detailed description of an embodiment thereof and from 
the accompanying drawings which are attached merely 
5 by way of a non limiting example in which: 

Fig. 1 shows a functional block diagram of a known 
circuit; 

Fig. 2 shows a functional block diagram of the circuit 
10 according to the present invention. 

[0010] As an example of a known loss-of-signal de- 
tecting circuit, in Fig. 1 an input signal IN is supposed 
to have a determined attenuation level - G and to be 
is summed with line noise LN and noise EN introduced by 
the apparatus. 

[0011] Said signal IN is applied to an input line inter- 
face LIU1 of an apparatus, consisting of an input ampli- 
fier AMP which is normally used for regenerating the sig- 
nal and taking it up to a level enough to be applied to 
the following stages. When the input useful signal be- 
comes too weak, the noise level at the input can be 
enough to make AMP regenerate the signal mixed with 
noise at its output. 

[0012] This gives rise to the problem that in the fol- 
lowing digital input interface DINP1, the normally exist- 
ing circuit TRM, which detects the LOS condition as an 
absence of transitions of the signal itself, do wrong be- 
cause detect transitions which are erroneously regen- 
erated by AMP 

[0013] Therefore, an input level detecting circuit DET, 
for instance a peak-to-peak one, is inserted in the line 
interface LIU1 which, under a given threshold level, 
emits a muting signal of the AMP output signal. 
[001 4] DEC stands for a conventional decoding circuit 
of the input signal. Therefore, as depicted in Fig. 2, in 
accordance with the invention, a very simple method 
can be used for detecting the loss of input digital signal 
(LOS) when the input signal is coded, which replaces 
the operation of the detecting circuit DET 
[0015] Since the pseudo-random sequence of the in- 
put signal transitions includes code violation sequenc- 
es, the decoder DINP2 can be used as a loss-of-signal 
condition detector, by carrying out a counting of the 
number of violations. 

[0016] The decoder carries out an additional proce- 
dure whereby, over a certain threshold error rate corre- 
sponding to a number of code violations per unit of lime, 
detects the loss-of-signal condition. 
[0017] When the decoder includes an error detector, 
a code error counter CEC can be provided. Said counter 
can be already provided and forming part of the signal 
decoder. 

[0018] Therefore, the EM procedure provides for 
counting the errors or reading out the counter when al- 
ready provided, and for using the counting as a monitor 
of the attenuation level of signal coming from the line: 
under a certain attenuation level, equivalent to the over- 
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coming of a given threshold value in terms ol error rate 
and therefore of counting on the counter, it detects the 
loss-of-signal (LOS) condition. 

[001 9] The counter integrates the counting over a giv- 
en time interval and compares it with a threshold value 
in terms of number of errors (error rate). 
[0020] As a non limiting example of a specific arrange- 
ment, a procedure has been developed in the case of a 
2Mb/s HDB3 coded input signal. 
[0021] The HDB3 decoder includes an error code 
counter CEC used for signal decoding, which counts the 
violations of the zero sequence coding rule (see ITU-T 
Recommendation G. 703, Annex A). 
[0022] This counter is read and cleared at each time 
interval by the aforesaid procedure EM. 
[0023] In accordance with the ITU-T Recommenda- 
tion G. 775. a LOS threshold, ranging between 18 and 
22 dB, of input signal attenuation is used, with 2 15 errors 
per second detected. 

[0024] The foregoing is believed sufficient for those 
skilled in the ait to understand the invention. Modifica- 
tions and variations will be readily apparent in light of 
this disclosure. The actual scope, however, is defined 
by the following claims. 



Claims 

1 . Method of detecting the loss-of-signal (LOS) condi- 
tion of a signal (IN) at the input of a transmission 
line interface (LIU), said input signal (IN) being a 
coded signal and comprising pseudo-random se- 
quences of signal transitions, characterized in that 
it comprises, during the decoding step, the step of 
evaluating a number of code violations of said pseu- 
do-random sequences of signal transitions per unit 
of time and declaring a loss-of-signal (LOS) condi- 
tion if said number of code violations overcomes a 
given threshold value. 

2. Method of detecting the loss-of-signal (LOS) condi- 
tion according to claim 1 , characterized in that said 
decoding step comprises counting a number of de- 
coding errors, said step of evaluating a number of 
code violations being said counting of a number of 
decoding errors. 

3. Device for detecting the loss-of-signal (LOS) condi- 
tion of a signal (IN) at the input of a transmission 
line interface (LIU), said input signal (IN) being a 
coded signal and comprising pseudo-random se- 
quences of signal transitions, characterized in that 
it comprises means (CEC, EM) for evaluating a 
number of code violations of said pseudo-random 
sequences of signal transitions per unit of time, said 
means declaring a loss-of-signal (LOS) condition if 
said number of code violations overcomes a given 
threshold value. 



4. Device for detecting the loss-of-signal (LOS) condi- 
tion according to claim 3, characterized in that said 
means (CEC, EM) comprise means (CEC) for 
counting the number of decoding errors and 
s processing means (EM) which integrates said 

counting over a unit of time and which detects the 
loss-of-signal (LOS) condition if said counting over- 
comes a given threshold value. 

10 



15 



20 



25 



30 



35 



40 



45 



50 



EP 0 930 742 A2 




4 



(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(id EP 0 930 742 A3 

EUROPEAN PATENT APPLICATION 



/QQ\ 


uai© OI pUUIIOdULHl MO. 


/^1\ ri 7- MfiAl 1/00 Hftdl 1 /OA 




57 06 2001 Bulletin 2001/26 


n(J4L y/(Jo 


(A*\\ 


d Ltr Ut JJUUHOelUvJl 1 /AZl . 






Oi H7 1QQQ Rull^tin 1QQQ/9Q 




\^ 1 J 


Annlir^tinn nnmhpr QR4402Q0 9 




(22) 


Date of filing: 11.12.1998 




(84) 


Designated Contracting States: 


• Gerosa, Marzio 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


20038 Seregno (Ml) (IT) 




NIC NL PT SE 


• Giacomuzzi, Daniela 




Designated Extension States: 


Paderno d'Adda (LC) (IT) 




AL LT LV MK RO SI 








(74) Representative: Colombo, Stefano Paolo et al 


(30) 


Priority: 23.12.1997 IT MI972849 


Alcatel, 




Intellectual Property Department, Vimercate, 


(71) 


Applicant: ALCATEL 


Via Trento, 30 




75008 Paris (FR) 


20059 Vimercate (Ml) (IT) 


(72) 


Inventors: 




• 


Bartolo, Gabriele 






23807 Merate(Lecco) (IT) 





(54) Method and device for detecting the loss-oi-signal condition at the input of a transmission 
line interface 



(57) A method of detecting the loss-of-signal (LOS) 
condition at the input of a transmission line interface 
when the input signal is coded. The input signal decod- 
ing includes an additional procedure allowing the detec- 
tion of loss-of-signal condition. Since the pseudo-ran- 



dom sequence of the input signal transitions includes 
sequences of code violations, the additional procedure, 
over a certain threshold error rate, corresponding to a 
number of code violations in a unit of time, detects the 
loss-of-signal (LOS) condition. 
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